SUMMARY Percutaneous muscle biopsy is an important and acceptable technique in the study of conditions involving human skeletal muscle. A review of 436 conchotome and needle muscle biopsies obtained over 18 months in this centre is presented.
Muscle biopsy is an important tool in the investigation of diseases of muscle, nervous system and connective tissues. The percutaneous techniques have clear advantages over open muscle biopsy, especially regarding the patient's comfort and the absence of unsightly scarring. Despite the small incision, however, specimens can be obtained of suitable size and quality to meet the majority of needs. There is now a large experience of needle muscle biopsy (fig la) in this country.1 2 It is recognised as a simple, rapid and repeatable method of obtaining muscle tissue, safely performed on an outpatient, and applicable to patients of all ages. 3 We have recently adopted the technique of percutaneous biopsy using a conchotome4 (fig lb) , an instrument primarily intended for nasal surgery, and already in use for muscle biopsy in Scandinavia.58 The conchotome adds further flexibility to investigation of muscle pathology, enabling biopsies to be taken from small muscles unsuitable for needle sampling. Both techniques are in routine use in our unit.
In this article we outline our recent experience of percutaneous muscle biopsy, with particular reference to conchotome biopsy of the anterior tibial muscle, and we reinforce the case for percutaneous sampling over open muscle biopsy.
days to 70 years. The diagnostic groups studied are shown in table 1; most of the groups consisted of single diagnoses, while others require further explanation.
The 26 patients in the miscellaneous group included two with rhabdomyolysis, two with malignant hyperpyrexia, three with benign myokymia, three with connective tissue disorders and others with a variety of disorders such as muscle wasting occurring in the intensive care unit, toxoplasma myositis and raised serum creatine kinase levels without obvious clinical evidence of muscle disease.
Sixty two patients are grouped under the heading of "effort syndromes". These patients complained of muscle pain on or after exercise and variable degrees of fatigue or weakness; their symptoms frequently dated from the time of an acute viral-like illness. Specimens of muscle from these patients were examined by electron microscopy and tissue innoculation (in addition to routine light microscopy and mitochondrial studies) in an attempt to obtain evidence of continuing viral infection. Specimens of muscle from three patients with defined muscle diseases and eight healthy controls were also submitted to virological examination. Some patients presenting with pain and weakness on effort ultimately fell into other diagnostic groups (for example endocrine myopathies, metabolic myopathies) and these are included under the appropriate headings. Most of the latter had clinical signs or laboratory evidence of organic muscle disease in contradistinction to the "effort syndrome" patients, who generally demonstrated no physical signs or abnormal laboratory investigations.
The miscellaneous neurological group includes patients with hereditary sensorimotor neuropathies, chronic inflammatory demyelinating polyneuropathies, and Friedreich's ataxia.
The metabolic myopathies studied were McArdles disease, acid maltase deficiency, and carnitine palmitoyl transferase deficiency.
The control subjects were biopsied either as part of a clinical trial of selenium metabolism or as part of a study of the normal structure and function of the anterior tibial muscle: the approval of the Ethical Committee of the Royal Liverpool Hospital was obtained for these studies, and for those 1462 Dietrichson, Coakley, Smith, Griffiths, Helliwell In most groups there was a high proportion of diagnostic abnormalities. In other groups, particularly those where muscle involvement is patchy, such as facioscapulohumeral dystrophy, or where muscle involvement is not invariable, such as endocrine myopathies and some neurological conditions, the percentage of histological abnormalities was slightly less. In the "effort syndrome" patients there was a negligible proportion of histological abnormalities; two of the 62 patients had non-specific abnormalities suggestive in one case of a neuropathic process, and in the other of a myopathic process. The former patient Twenty seven biopsies from the anterior tibial muscle were examined histologically and a detailed description of morphometry and morphological data published elsewhere. '5 Briefly, the percentage of Type I fibres ranges from 70-85% in males and 65-90% in females. The mean values for fibre area are shown in table 3 , and are derived from seven healthy male volunteers, and 10 females with "effort syndrome". "Moth eaten" fibres are seen in nearly all anterior tibial biopsies and are considered by us to be a normal finding in this muscle.
In the experience of all the healthy volunteers who had submitted themselves to both conchotome and needle biopsy techniques, the conchotome was considerably less painful. In the vast majority of patients, many of whom have also experienced both types of biopsy, the conchotome was preferred. 14 A major advantage of the conchotome technique is that the range of muscles available for percutaneous biopsy has been broadened considerably. This is especially important in conditions where there is selective muscle involvement (such as facioscapulohumeral dystrophy) or severe degeneration of the large proximal groups (such as advanced limb girdle syndrome). The technique has enabled us to make a positive diagnosis of limb girdle dystrophy rather than a neuropathic process in a patient with very wasted lower limb musculature from whom it proved impossible to take a diagnostically useful biopsy from the proximal leg mucles because of fibrous and fatty replacement, or distal leg muscles because of gross oedema. In addition, there was marked wasting of the arm muscles. Using the conchotome, a biopsy of the trapezius muscle was taken, and a definitive diagnosis made. A biopsy taken from the deltoid muscle (fig 2) of a patient with facioscapulohumeral dystrophy showed changes compatible with a dystrophic process. The needle has been used previously to sample shoulder girdle muscles, but this requires deep penetration into the muscle before sampling; a more superficial and safer biopsy can be taken with the conchotome.
Most experience with the conchotome technique has been with the anterior tibial muscle.7 8 Our experience suggests that this is a more comfortable site for muscle biopsy than the quadriceps or calf; a local nerve block can, in certain cases, provide additional anaesthesia, though we do not find it desirable or necessary in most cases.
The histological findings in the anterior tibial muscles of healthy male volunteers and in patients with "effort syndromes" have been previously reported '5 and are similar to those described in necropsy reports of previously healthy males and females who suffered sudden accidental death. [24] [25] [26] [27] Interpretation of pathological changes in the anterior tibial muscle must, of course, take account of its normal character- istics (fig 3) . The type 1 fibre predominance of approximately 70% limits the value of this muscle for detecting subtle changes in fibre type ratios and grouping. Occasional moth-eaten fibres in the normal muscle may initially cause confusion. The superficial situation of the common peroneal nerve renders it vulnerable to local damage, and theoretically this might produce from an anterior tibial biopsy the misleading impression of a generalised neuropathic process. We have not found this to be a problem in practice.
Biopsy of a distal muscle might appear illogical in myopathies, many of which tend to affect proximal muscles preferentially. In many patients with advanced proximal muscle disease, however, extensive replacement with fat and fibrous tissue may make distal muscle sampling preferable. Figure 4 illustrates abnormalities in two muscles from a patient with limb girdle dystrophy. The sample from the vastus lateralis shows features of "end stage" muscle disease, (fig 4a) with fat and fibrous tissue and scattered atrophic muscle fibres. The biopsy taken from the anterior tibial muscle showed abnormalities consistent with a diagnosis of limb girdle dystrophy (fig 4b) . Our subsequent experience with the use of conchotome biopsy of the anterior tibial muscle has shown that it is possible to obtain diagnostic information from a wide range of proximal myopathies.
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